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KAIVIKO TTapadsiyua 1

* YUVAiKa, 61 eTWV

* (-) ATOMIKO QVAPVNOTIKO YA KAPKIVO

* AOEAPOC £XEI TTEDAVEI ATTO KOPKIVO VEPPOU
» Upoc = 170 cm, Bapoc = 75 Kg

» KaTtvioTpia (= 30 TOIyapa NUEPNOIwWC)

* YITEPTAON, UTTEPXOANOTEPIVAIUIA

http://www.diseaseriskindex.harvard.edu/update/nccpquiz.pl?lang=english&func=home&quiz
Harvard Report on Cancer Prevention, Volume 4. Harvard Cancer Risk Index
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v' EKTignon Kivouvou Kai TTpoAnyn (YeVIKOS TTANBUGUAC)

&= | HARVARD
¥ | School of Public Health

Disease Risk Index

my results: Disease Type ~
@ Harvard School of Public Health

HARVARD
School of Public Health

Cancer Cancer—Kidney cancer

Disease Risk Index

my results: IDisease Type

Diabetes

Results: Kidney cancer
Compared to a typical woman your
age, your risk is much above

Screening Tip
There is no good screening test for
kidney cancer.

@ Harvard School of Public Health

[Camer Cancer—Kidney cance:

[Diabetes Kidney cancer is fairly rare in the US. It's

often called a "silent" disease because it
doesn't usually have any symptoms in the
early stages.

[ Heart disease

[Osteoporosis

To estimate your risk of kidney cancer and
[Stroke learn about ways to lower that risk, take a

few minutes to answer some questions
about your health, background, and
lifestyle.

9 to prevent

disease Click on the arrow below to begin

the questionnaire:
What is...? °

Prevention
Risk

A Screening Test

How to...
Estimate Risk

Community Action

Osteoporosis

(
[
( Heart disease
(
(

Stroke

Choose a type:

i L 9tq prevent
*Fact Sheet disease
*Risk F

What is...?
Prevention

Risk

*(Questionnaire

A Screening Test

How to...
Estimate Risk

Community Action

Disclaimer
Privacy Policy
About This Site
Link to Us
Glossary

average

Much above average risk doesn't mean you'll definitely get cancer. It's just an estimate based on

your risk factors, some of which you may not be able to change. If you have any concerns, talk to a
doctor.

Watch Your Risk Drop

You have 2 things you can do to lower your risk. To
see what your risk could be, click on a box and watch
your risk drop:

Your risk could be
below average

|1 Quit smoking cigarettes. [Tips]

J Control your blood pressure. [Tips]

Your Risk Kidney cancer has few controllable risk factors. But it's

still important to know your risk and how these factors
relate to it. Choose a healthy lifestyle to protect
against kidney cancer as well as other diseases.

Keep up the good work!
You're already doing these things to lower your risk:

AVERAGE

* You aren't too overweight. Still, losing some weight
would be healthy. [More]

Your Lowest
Possible Risk

\ What makes up my risk? '

| What does my risk mean?|

http://www.diseaseriskindex.harvard.edu/update/nccpquiz.pl?lang=english&func=homeé&quiz
Harvard Report on Cancer Prevention, Volume 4: Harvard Cancer Risk Index
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KAIVIKO TTapadsiyua 1

* gUOTOON OIOKOTING KATTVIOPOATOC

e gUOTOON YIO TTapakoAouBnaon Kai puBuion Tn¢ ATl

* TUXQIOC EAeyxOC e US: utrotrTn pada oT1o OECIO VEPPO

* CT : ouptrayncg oykog 2,9 cm Pe oKIaypa@Iikn evioxuon

* (-) ATTEIKOVIOTIKA OTOIXEIO VEKPWONG

* (-) EvOeIcN AEPPADEVIKWV/ATTOMOKPUOPEVWY UETAOTACEWY
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v’ [MpoeyxelpnTIK& VOPOYPAUUATO

e gTOOIOTTOINON

* KOKONBEIa PIKPOU VEPPIKOU OyKou (CcT1)

e EMOETIKOTNTO OYKOU (Fuhrman grade 3-4)

» KaKONOEIa Kal ETTIOETIKOTNTA OYKOU

* AEJPAOEVIKEC METAOTATEIC KATA TN OlAYVWON

* ATTOUOKPUOMEVEC UETAOTAOEIC KATA TN O1AYyVWON

* £10IKN BVNTOTNTA ATTO TOV KAPKIVO OE OXEON UE AAAA QiTIA
e Aueon BvnToTnNTa UETA OTTO veEPpPEKTOMN (30 NUEPEC)

* €10IKN KAPKIVIKN BvnNTOTNTA PETA VEPPEKTOMN (10-£TiON)

e 12-eTNC €mMPIWON EAeUBePN VOOOU
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21adlotroinon (TNM 2009)

NOMOGRAMS Doctor  Patient

Tumor Staging — Kidney AJCC v7

Pathologic Stagin TNM

AJCC/UICC TNM, 7th edition
Protocol web posting date: October 2009

Prostate | Bladder | Testicular | Adrenal | Renal Pelvis | Penile

VPrint Resultﬂ'

Metastasis

Node MetastaS|s '

S
dimension, limited to the kidney
T
dimension, limited to the kidney

Tumor more than 4 cm but not more

than 7 cm in greatest dimension, limited
to the kidney

: i T2 Tumor more than 7 cm in greatest
I‘ OX CIIASI“ dimension, limited to the kidney
CANCER CENTER

Tumor more than 7 cm but less than or

A ORGSR NSOy S VI | R S

Tumor 4 cm or less in greatest dimension, limited to the kidney
Result:

Stage I

No regional lymph node metastasis

No evidence of distant metastasis

http://labs.fccc.edu/nomograms/nomogram.php?id=50&audience=1
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[1IBavoTNTa KOKOABEIOC PIKPOU VEPPIKOU OyKou (cT1)

NOMOGRAMS B "retent

Preoperative nomogram used to estimate the chance that an enhancing renal mass is benign

A Preoperative Prognostic Nomogram for Solid Enhancing
Gender =il Renal Tumors 7 cm or Less Amenable to Partial Nephrectomy

~)Male ©Female

The chance that my kidney mass is cancer is:

Local symptoms at Diagnosis?

—— Brian R. Lane, Denise Babineau, Michael W. Kattan, Andrew C. Novick,
_Yes ©nNo

Inderbir 8. Gill, Ming Zhou, Christopher J. Weight and Steven C. Campbell*

History of Smoking? From the Glickman Urolagical Institute (BRL, DB, CAN, ISG, MZ, CJW, 8CC) and Departments of Quantitative Health Sciences
Oyves ®:0 (DB, MWK} and Pathology (MZ), Cleveland Clinie, Cleveland, Ohio

Size as measured by radiologist (cm):

05 15 25 35 45 55 6 ' Purpose: Small renal masses are increasing in incidence. Most tumors 7 em or less are treated with radical or partial
Age: nephrectomy but clinicians are increasingly relying on ablative therapies and observation for some small renal masses. We
R 5‘06? ARG present novel nomograms that predict the likelihood of benign, likely indolent or potentially aggressive pathological findings
based only on readily identifiable preoperative factors.
FOX CHASE Materials and Methods: Information on all partial nephrectomies performed at a single institution was collected in an
e G institutional review hoard approved registry. Using retrospectively collected data on all 862 patients who underwent partial
i ] nephrectomy for a single, solid, enhancing, clinical T1 (7 cm or less) tumor between 1999 and 2005 tumors were classified as
m benign or malignant. Grade 3 clear cell renal cell carcinoma, grade 4 renal cell carcinoma of any type and any renal cell
carcinoma with vascular, fat or collecting system invasion were considered potentially aggressive. The likelihood of benign,
likely indolent or potentially aggressive pathological findings was modeled using multivariable logistic regression models
based on age, gender, radiographic tumor size, symptoms at presentation and smoking history.

OX CHASE ” Results: Of 862 small renal masses 20% were benign and 80% were malignant but only 30% of cancers (24% of small renal
l ()\ (I I\ SI P!)(FOYEI?!;!ES FOR COLLABORATIVE DISCOVERY masses) were potentially aggressive. All 11 patients with systemic symptoms had cancer, The remaining 851 patients
underwent further analysis. Factors that were most strongly associated with the likelihood of benign pathology were age,
gender, tumor gize and smoking history. A nomogram constructed to predict benign histology proved to be relatively accurate
and discriminating (bootstrap corrected concordance index 0.644) and calibrated. Small renal masses in older men and
younger women were more likely to be benign, With regard to differentiating indolent from potentially a&gressive cancers,
only advanced age was independently significant on multivariate analysis Ep <0.005). The nomogram for this outcome
performed with limited ability (concordance index 0.557).

Conclusions: Clinical [@ctors provide substantial predictive ability to predict benign vs malignant pathology for small renal
masses amenable fo partial nephrectomy. Although most of these small renal masses are benign or indolent, our ability to
predict potentially aggressive cancer in this population remains limited.

http://labs.fccc.edu/nomograms/nomogram.php?id=4&audience=1&status=1
Lane BR, et al. J Urol. 2007;178:429-34

5° AiadpaoTiko ZxoAsgio OupoAoyiag, 26-29 AmpiAiou 2012, X. MapouAakng: c.mamoulakis@med.uoc.gr




[lIBavoTnTa €mBETIKAC ouuTTEPIPOPAC (Furhman 3-4)

Can Renal Mass Biopsy Assessment of Tumor Grade
be Safely Substituted for by a Predictive Model?

Claudio Jeldres, Maxine Sun, Daniel Liberman, Giovanni Lughezzani,
Alexandre de la Taille, Jacques Tostain, Antoine Valeri, Luca Cindolo,
Vincenzo Ficarra, Walter Artibani, Richard Zigeuner, Arnaud Mejean,

Jean Luc Descotes, Eric Lechevallier, Peter F. Mulders, Paul Perrotte,

Jean-Jacques Patard and Pierre |. Karakiewicz*

The Cancer Prognostics and Health Outcomes Unit of the University of Montreal, directed by Dr. Pierre PUI'POSGZ Fuhrman grade repl‘esents a key determinant of the natural hlStOI'y of

Karakiewicz, in collaboration with several centersiof excellence from around the world has developed a series of

computerized devices to help patients and their physicians decide among:the major treatment choices for small renal masses that represent renal cell carcinoma. We tested whether renal
coverel concers o MO RGN candren Tesvaioihoptcc SR mass biopsy prediction of Fuhrman grade in the nephrectomy specimen could be
b safely substituted for by an accurate statistical model. To date the best available
model has shown poor accuracy (55.6%), which is close to flipping a coin (50%) and
clearly inadequate for use in clinical practice.
Materials and Methods: We identified 1,139 patients with T1aNOMO renal cell
I"“‘""“‘m""l After Nephrectomy carcinoma treated with partial or radical nephrectomy at 11 participating institu-
tions from 1989 to 2004. This cohort was used in univariate and multivariate logistic
feprcclier Une proiabdityrob o uienan geads B o S csgnost regression models predicting high Fuhrman grade (I11-1V) at nephrectomy. Predic-
tors included age at diagnosis, gender, tumor size and symptom classification. Mul-
tivariate logistic regression coefficients were used to generate a nomogram.
Results: The rate of Fuhrman grade III-1V in patients with T1aNOMO renal cell
carcinoma was 12.3%. Stratifying patients with Fuhrman grade III-1V by age,
at RCC diagnosis is: gender, histological subtypes and sample size failed to reveal statistically signif-
icant differences. On univariate analysis predicting Fuhrman grade III-IV at
nephrectomy only tumor size was a statistically significant predictor (p = 0.05).
The most accurate multivariate nomogram for Fuhrman grade III-1V prediction
was _58.3% (95% CI 57.8-58.9) accurate. Of all tested predictors only tumor size
achieved independent predictor status (p = 0.009).
Please discuss this probability with your physician. Conclusions: Our analysis derived in European patients shows that statistical
| T T e models cannot safely replace renal mass biopsy based prediction of Fuhrman
Calculate——) grade I11-1V at nephrectomy. Our findings corroborate a report from the United
g of your age, general health and several other States in which a similar model had 55.6% accuracy. Jointly the studies indicate
that statistical models are unreliable and cannot safely be substituted for renal
mass blopsy 1n North American or uropean patients.

Result

Symptom Classification asymptomatic The probability of high Fuhrman grade (3-4)

Tumor Size

11.4%

conziderations.

http://www.nomogram.org
Lane BR, et al. J Urol. 2007:178:429-34
Jeldres C, et al. J Urol. 2009:182:2585-9
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KAIVIKO TTapadelyua 1 (ouvexeia)
* CT : guutrayncg oykoc¢ 2,9 cm Pe oKlaypa@Iikn evioxuon

* OYKOC £CWPUTIKOC (> 50%)

* JaKPIA AaTTd TTUEAO (>7mm)

4 * OTTio0Ia EVTOTTION

d- Sev e@aTTTETON GTNV TTUAN

* ETTEKTEIVETAI AiyO TTAVW ATTO
TNV KATW TTOAIKN YPOMMHN
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[TIBavoTnTa KakonBelag - emBeTikoTNTAC (R.E.N.A.L.)

Anatomic Features of Enhancing Renal Masses Predict Malignant
and High-Grade Pathology: A Preoperative Nomogram Using the
RENAL Nephrometry Score

Alexander Kutikov®*, Marc C. Smaldone®, Brian L. Egleston®, Brandon J. Manley*,
Daniel J. Canter®, Jay Simhan*, Stephen A. Boorjian®, Rosalia Viterbo“, David Y.T. Chen*,
Richard E. Greenberg®, Robert G. Uzzo*“

2 Division of Urologic Oncology, Department of Surgical Oncology, Fox Chase Cancer Center Philadelphia, PA, USA
® Department of Biostatistics, Fox Chase Cancer Center, Philadelphia, PA, USA

Abstract

Background: Counseling patients with enhancing renal mass currently occurs in the
context of significant uncertainty regarding tumor pathology.

Objective: We evaluated whether radiographic features of renal masses could
predict tumor pathology and developed a comprehensive nomogram to quantitate
the likelihood of malignancy and high-grade pathology based on these features.
Design, setting, and participants: We retrospectively queried Fox Chase Cancer
Center's prospectively maintained database for consecutive renal masses where a
Nephrometry score was available.

Intervention: All patients in the cohort underwent either partial or radical nephrectomy.
Measurements: The individual components of Nephrometry were compared with
histology and grade of resected tumors. We used multiple logistic regression to develop
nomograms predicting the malignancy of tumors and likelihood of high-grade disease
among malignant tumors.

Results and limitations: Nephrometry score was available for 525 of 1750 renal masses.
Nephrometry score correlated with both tumor grade (p < 0.0001) and histology
(p < 0.0001), such that small endophytic nonhilar tumors were more likely to represent
benign pathology. Conversely, large interpolar and hilar tumors more often represented
high-grade cancers. The resulting nomogram from these data offers a useful tool for the
preoperative prediction of tumor histology (area under the curve [AUC]: 0.76) and grade
(AUC: 0.73). The model was subjected to out-of-sample cross-validation; however, lack o
external validation is a limitation of the study.
‘Conclusions: The current study 15 the first to objectify the relationship between
tumor anatomy and pathology. Using the Nephrometry score, we developed a tool
to quantitate the preoperative likelihood of malignant and high-grade pathology of an
enhancing renal mass.

Kutikov A, et al. Eur Urol. 2011:60:241-8
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[1IBavoTnTa KakonBeclag - emBeTikOTNTAC (R.E.N.A.L.)

NOAMOGRAMS Doctor  Patient NOMOGR‘MS Doctor

RENAL Nephrometry Score

What is the likelihood that my enhancing renal mass is malignant or high grade?

R. E. N. A. L.
1 [ 1 [EA 1 B e I 2
(R)adius (maximal diameter in cm)

<=4 ()>4but<7

(E)xophytic properties
>= 50% ()< 50% " )Entirely endophytic

(N)earness of tumor to the collecting system or sinus (mm)

@>:7 >4but<7 (<=4

(A)nterior/Posterior

|(A) Anterior (P) Posterior (X) Neither

[ ‘ Suffix "h" (Click box if tumor is “hilar.” A "Hilar" tumor is defined as
abutting the main artery or vein.)

(L)ocation relative to polar lines

(Click on the image below that best shows location of tumor relative to polar lines.

| Print Result |

Sex @Female (Male

‘ \
Age‘IH‘II\‘I\\l\\l‘\’\‘Il\ll\\l\\l‘ 61 E

25

Rscore @1

E score. 01

N score @1

e Result | U
The probability that an enhancing renal
mass with the entered characteristics is

cancerous is:
54.8%

If it is cancer, the probability that an
enhancing renal mass with the entered
characteristics is high grade is:

28.3%

The probability that the renal mass is a
high grade cancer is:

15.51%

Your selection will be bordered by red and described in the bar above the images.)

Lscore ( )1
Polar lines (solid lines) and axial renal midline (dashed line) are depicted on each sagital view of the kidney. g

- -
FOX CHASE

Hscore (©@Not Hilar CANCER CENTER

Lesion crosses a polar line

Location Score 2: Lesion crosses polar line ) i =
FOX CHASE

CANCER CENTER

http://labs.fccc.edu/nomograms/nomogram.php?id=56&audience=1
http://www.nephrometry.com

Kutikov A, et al. Eur Urol. 2011:60:241-8
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[11IBavOTNTO AEUPABEVIKWY PETOOTACEWY KOTA TN d1dyvwon

Patients with renal cell carcinoma nodal metastases can be
accurately identified: External validation of a new nomogram

Georg C. Hutterer™?, Jean- Jacques Patard”, Paul Perrotte?, Constantin Tonesen®, Alexandre de La Taille®,
Laurent Salomon”, Gregory Verhoest”, Jacques Tostain®, Luca Cindolo’, Vincenzo Ficarra®, Walter Artiharliﬂi
Luigi Schipsz, Richard Zigenner®, Peter F. Mulders®, Antoine Valeri'®, Denis Chautard", Jean-Luc Descotes'™,

Jean-Jacques Rambeand'”, Arnand Mejean®™ and Pierre 1. Karakiewicz™ "

Qutecome of patients with renal cell carcinoma nodal metastases [Emr————

(WM} is substantially worse than that of patients with localized

disease. This justifies more thorough staging and possibly more To predict the probability of lymph nodes at RCC diagnosis
agoressive treatment in those at risk of or with established NM.

We developed and externally validated a nomosram capable of Result
h aAgcImate 1eting renal ¢ell carcinoma In patis The probiskilliy of lymigh modes
without rafiodTaphic evifense O 1. e A £, Symp- e

tom classification, tomour size and the pathological nodal stage
were available for 4,658 individoals. The data of 2,513 (54.1%) Symptom Classification asymptomatic
individuals from 7 centers were used to develop a multivariable

lngistic regression model-based nomogram predicting the individ-
nal probability of NM. The remaining data from 2,136 (45.9%)
patients from 3 institntions were used for external validation. In
the development cohort, 147/2,522 (4.2%) had lymph node metas- ( —— s sababis bl i
tases v5. 11HK2,136 (4.7%) in the external validation cohort. Symp- ’ of o age gerierst henktH and several Gthies
tom classification and tumour size were independent predictors of

NM in the development cohort. Age failed to reach independent

pradictor statuns, but added to discriminant properties of the

model. A nomogram based on age, smptom classification and * Local symptoms:hematuria or palpable mass,etc.
tomonr size was 74 % accipate in predicting the individual pro- * Systemic symptoms:weight lossfatigue,etc.
bability of NM in the external validation cohort. (hr nomogram
can ¢contribute to the identification of patients at low risk of NM.
Thiz tool can help to risk adjust the need and the extent of nodal
staging in patients without known distant metastases. More thor-
ough staging can hopefully better select those in whom adjuvant
treattnem iS mcessar]_r. : Reference: Hutterer et al. Patients with renal cell carcinoma nodal metastases can be accurately

identified: external validation of a new nomogram.

0.7%

Tumor Size

Please discuss this probability with your physician.

considerations.

Int J Cancer (2007) vol. 121 (11) pp. 2556-61

http://www.nomogram.org
Hutterer GC, et al. Int J Cancer. 2007;121:2556-61
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[11IBavOTNTO ATTONOKPUCUEVWY HETOOTACEWY OTN d1AyvVwWon

Patients with distant metastases from renal cell carcinoma
can be accurately identified: external validation of a

new nomogram

Georg C. Hutterer'”, Jean-Jacques Patard®, Claudio Jeldres™, Paul Perrotte’,
Alexandre de La Taille®, Laurent Salomon’, Gregory Verhoest’, Jacques Tostain®,
Luca Cindolo’, Vincenzo Ficarra’, Walter Artibani’, Luigi Schips’, Richard Zigeuner’,
Peter F. Mulders® and Pierre |. Karakiewicz'

Study Type - Symptom prevalence study
(retrospective cohort study)
Level of Evidence  2b

patients from 11 centres were used to develop

OBJECTIVE

To Identify clinical variables that can
accurately predict the presence of distant
metastases in patients with renal cell
carcinoma (RCC).

PATIENTS AND METHODS

Age, symptom classification, tumour size and
the prevalence of distant metastases at
diagnosis before nephrectomy were available
for 5376 patients with pathologically
confirmed RCC. The data of 2660 (49.5%)

a multiariable logistic regression model-
based nomogram predicting the individual
probability of distant metastases. The
remaining data from 2716 (50.5%) patients

from three Institutions were used for external

valldation.

RESULTS

In the development cohort, 269/2660 (10.1%)
had distant metastases, vs 285/2716 (10.5%)
In the external validation cohort. Symptom
classification and tumour size were
Independent predictors of distant metastases
in the development cohort; age was not an
Independent predictor. A nomogram based on
symptom classification and tumour size was
85.2% aceurate In predicting the individual

probability of distant metastases in the
external validation cohort.

CONCLUSION

Although distant metastases might be easily
Identifiable in some patients, their diagnosis
might be a challenge in others. The current
nomogram provides & simple, user-friendly
and, most importantly, an accurate tool aimed
at predicting the probability of distant
metastases In patients with RCC.

KEYWORDS

lymph node metastases, renal cell carcinoma,

stage, symptom classification

rmwmi After Nephrectomy

To predict the probability of distant metastases at RCC diagnosis

Result

Syrptom Classification asymptomatic The probability of distant metastases

at RCC diagnosis is:

Tumor Size

3.2%

Calculate iI

Please discuss this probability with your physician.
This percentage needs to be interpreted in context
of your age, general health and several other

considerations.

*Local symptoms:hematuria or palpable mass, etc.

*Systemic symptoemsiweight loss fatigue, etc.

Reference: Hutterer et al. Patients with distant metastases from renal cell carcinoma can be

accurately identified: external validation of a new nomogram.

BJU Int (2008) vol. 101 (1) pp. 39-43

http://www.nomogram.org

Hutterer GC, et al. BJU Int. 2008:101:39-43
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E101kr BvnNTOTNTO ATTO TOV KAPKIVO 0 oXEON PE GAAA aiTIa
(5 s eTl’a IJ aTd Vecp pEKTO IJ r’] ) Evaluating Overall Survival and Competing Risks of Death

in Patients With Localized Renal Cell Carcinoma Using a

Comprehensive Nomogram
Alexander Kutikov, Brian L. Egleston, Yu-Ning Wong, and Robert G. Uzzo

A B S T R A C T

Purpose
Many patients with localized node-negative renal cell carcinoma (RCC) are elderly with competing

comorbidities. Their overall survival benefit after surgical treatment I1s unknown. We reviewed
cases In the Survelllance, Epidemiclogy, and End Results {(SEER) database to evaluate the impact
of kidney cancer versus competing causes of death in patients with localized RCC and develop a
comprehensive nomogram to quantitate survival differences.

NOMOGRAMS i 2 3

Methods

T = ————— e oneratenat ¥ Ve identified individuals with localized, surgically treated clear-cell, papillary, or chromophobe BCC
in SEER {19388 through 2003). Vve used Fne and Eray competing rlsEs proportlona| Fazaras
regressions to predict byear probabilities of three competing mortality outcomes: kidney cancer
death, other cancer death, and noncancer death.

Results
Nomogram predicting risks of death from kidney cancer, from a yet undiagnosed cancer, and from non-oncological causes We identified 30,801 cases of localized RCC (median age, 62 years; median tumor size, 4.5 cm).

Five-year probabilities of kidney cancer death, other cancer death, and noncancer death were 4%,
7%, and 11%, respectively Age was strongly predictive of mortality and most predictive of
nonkidney cancer deaths (P << 001). Increasing tumor size was related to death from RCC and
inversely related to noncancer deaths (F < 001). Racial differences in cutcomes were most
Race (Black © White - el Sanise b o bl pronounced for nonkidney cancer deaths (P < 001). Men were more likely to die than women
' from all causes (P < .002). This nomogram Integrates commonly avallable factors into a useful tool
| Print Result | for comparing competing risks of death.

Sex ©Female - Conclusion _ _ _ _ _ _

Non-cancer |Kidney cancer:| Ayettobe Management of localized RCC must consider competing causes of mortality, particularly in elderly
Age === causes: diagnosed  populations. Effective decision making requires treatment trade-off calculations. We present a tool

5 e cancer: g quantitate competing causes of mortality in patients with localized RCC.

Results

Tumor Size | =~ ¥

(1]

III|IIl|I!I|III|IIl|

16 L A I S R

I

FOX CHASE

CANCER CENTER

wu
S
o
S
%
S

http://www.nomogram.org
Kutikov A, et al. J Clin Oncol. 2010;28:311-7
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‘Apeon peteyxelpntikn Bvnrotnta (evrog 30 nuepwV)

Before Mephrectomy rm“m1

To predict the probability 30-day mertality after partial or radical nephrectomy

Tumeor type (T) Result

The probability of 30 day mortality after partial

Lymph Mode (M) or radical nephrectomy is:

0.2%

Thirty-day mortality after nephrectomy: clinical implications for informed consent.
Cloutier V, Capitanio U, Zini L, Perrotte P, Jeldres C, Shariat SF, Arjane P, Patard JJ, Montorsi F, Karakiewicz PI.

Cancer Prognostics and Health Outcomes Unit, University of Montreal Health Centre, Department of Urology, University of Montreal, Montreal, Québec,
Canada.
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Abstract
BACKGROUND: The existing literature suggests that the surgical mortality (SM) observed with nephrectomy for localised disease
varies from 0.6% to 3.6%.

OBJECTIVE: To examine age- and stage-specific 30-d mortality (TDM) rates after partial or radical nephrectomy.

DESIGN, SETTING, AND PARTICIPANTS: We relied on 24535 assessable patients from the National Cancer Institute (NCI)
Surveillance, Epidemiology, and End Results (SEER) database.

MEASUREMENTS: In 12283 patients, logistic regression models were used to develop a tool for pretreatment prediction of the
probability of TDM according to individual patient and tumour characteristics. External validation was performed on 12252 patients.

RESULTS AND LIMITATIONS: In the entire cohort of 24535 patients, 219 deaths occurred during the initial 30 d after nephrectomy
(0.9% TDM rate). TDM increased with age (49 yr: 0.5% vs 50-59 yr: 0.7% vs 60-69 yr: 0.9% vs 70-79 yr: 1.2% vs 280 yr: 2.0%; x(2)
trend p<0.001) and stage (0.3% for T1-2NOMO vs 1.3% for T3-4NO-2MO vs 4.2% for T1-4N0O-2M1; x2 trend p=<0.001). TDM
decreased in more recent years (1988-1993: 1.3% vs 1994-1998: 0.9% vs 1999-2002: 0.7% vs 2003-2004: 0.6%; x2 trend p<0.001)
and was lower after partial versus radical nephrectomy (RN) (0.4% vs 0.9%; p=0.008). Only age (p<0.001) and stage (p<0.001)
achieved independent predictor status. The look-up table that relied on the regression coefficients of age and stage reached 79.4%
accuracy in the external validation cohort. I

Reference: Cloutier et al.

Thirty-Day Mortality After Nephrectomy: Clinical Implications for Inf

Journal of European Urology (2009)

CONCLUSIONS: Age and stage are the foremost determinants of TDM after nephrectomy. Our model provides individual
probabilities of TDM after nephrectomy, and its use should be highly encouraged during informed consent prior to planned
nephrectomy.

http://www.nomogram.org
Cloutier V, et al. Eur Urol. 2009;56:998-1003
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A preoperative prognostic model for patients treated with nephrectomy for renal cell
carcinoma.

Karakiewicz Pl, Suardi N, Capitanio U, Jeldres C, Ficarra V, Cindolo L, de la Taille A, Tostain J, Mulders PF, Bensalah K, Artibani W, Salomon
L, Zigeuner R, Valéri A, Descotes JL, Rambeaud JJ, Méjean A, Montorsi F, Bertini R, Patard JJ.

Cancer Prognostics and Health Outcomes Unit, University of Montreal Health Center, Montreal, QC, Canada. pierre karakiewicz@umontreal.ca

Abstract
BACKGROUND: Currently two pretreatment prognostic models with limited accuracy (65-67%) can be used to predict survival in
patients with localized renal cell carcinoma (RCC).

OBJECTIVE: We set out to develop a more accurate pretreatment model for predicting RCC-seeciﬁc mortalitx after neehrectomx
for all stages of RCC.

DESIGN, SETTING, AND PARTICIPANTS: The data originated from a series of prospectively recorded contemporary cases of
patients treated with radical or partial nephrectomy between 1984 and 2006. Model development was performed using data from
2474 patients from five centers and external validation was performed using data from 1972 patients from seven centers.

MEASUREMENTS: The probability of RCC-specific mortality was modeled using Cox regression. The significance of the predictors
was confirmed using competing risks analyses, which account for mortality from other causes.

[Festoreephrectomys| s eprecomy RESULTS AND LIMITATIONS: Median follow-up in patients who did not die of RCC-specific causes was 4.2 yr and 3.5 yr in the
Canees Specihe MaMB development and validation cohorts, respectively. The freedom from cancer-specific mortality rates in the nomogram development
cohort were 75.4% at 5 yr after nephrectomy and 68.3% at 10 yr after nephrectomy. All variables except gender achieved

independent predictor status. In the external validation cohort the nomogram predictions were 88.1% accurate at 1 yr, 86.8%
A D accurate at 2 yr, 86.8% accurate at 5 yr, and 84.2% accurate at 10 yr.

CONCLUSIONS: Our model substantially exceeds the accuracy of the existing pretreatment models. Consequently, the proposed
s . T — nomogram-based predictions may be used as benchmark data for pretreatment decision making in patients with various stages of
RCC.

Female The FProbility of Cancer Specific Mortality

atl, 2,5 and 10 year is:

Symptoms 7 Symptoms classification

0.6%, 1.1%, 2.3%, 3.5%

Please discuss this probability with your physician,

This percentage needs to be interpreted in context

of your a eneral health and several other
Metastatic % 2

considerations.
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Reference: Karakiewicz et al. A preoperative prognostic model for patients
treated with nephrectomy for renal cell carcinoma.
European urology (2007) (2009) vol. 55 (2) pp. 287-95

http://www.nomogram.org
Karakiewicz Pl, et al. Eur Urol. 2009;55:287-95
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Preoperative nomogram for predicting freedom from metastatic recurrence within the first 12 years following radical or partial nephrectomy
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http://labs.fccc.edu/nomograms/nomogram.php?id=5&audience=1

Results

If I have surgery, the chance that I will be
free from kidney cancer after 12 years is:

) Systemic

Source
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Preoperative Nomogram Predicting
12-Year Probability of Metastatic Renal Cancer

Ganesh V. Raj, R. Houston Thompson, Bradley C. Leibovich, Michael L. Blute, Paul Russo
and Michael W, Kattan*

Purpose: For patients with renal masses localized to the Kidney there is currently no preoperative tool to predict the
likelihood of metastatic recurrence following surgical intervention. We developed a predictive model that could be used in the
preoperative setting.

Materials and Methods: We pooled institutional databases from Memorial Sloan-Kettering and Mayo Clinic, and identified
complete data on 2,517 patients with renal mas nd no concurrent evidence of met s who underwent radical or
partial nephrectomy. Cox proportional hazard regr on analyses were used to model preoperative clinical and radiographic
characteristics as predictors for development of metastases following nephrectomy. Internal validation was performed with
a statistical bootstrapping technique.

Results: Metastatic recurrence developed in 340 of the 2,517 patients. Median followup for patients without metastatic
recurrence was 4.7 years, A nomogram was developed 11\111 preoperat.ive characteristics to predict the 12-vear likelihood of
pOhtOPE'IathE' metahtatm recurrence with ag : ! ' angceinde rati /

Raj GV, et al. J Urol. 2008;179:2146-51

5° AiadpaoTiko ZxoAsgio OupoAoyiag, 26-29 AmpiAiou 2012, X. MapouAakng: c.mamoulakis@med.uoc.gr



KAIVIKO TTapadeiypa 1 (ouveExeia)

e uEP. VEPP/UN (UEiWON ouvoAIKoU Oykou veppwV = 20%)
* OIQAUYOKUTTOPIKO VEPPOKUTTAPIKO KAPKIVWUA

* MEYIOTN OIAUETPOC OYKOU 2,9 cm

 Fuhrman grade 3

* OTOIXEIO VEKPWONG KATA TOTTOUC

* OTOIXEIO AYYEIAKNC OINBNONG
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* 5-eTNC emMPRiwonN EAeUBEPN UTTOTPOTING

e €£10IKN BvNToTNTA ATTO TOV KAPKIivo (10-£Tia)

« deopeupévn mOavoTnTa emiRiwong (10-gTia)

* €10IKN KAPKIVIKN BvNTOTNTA - TTPOCOOKIMO (15-€TiO)

* TTAPaKoAOUBONON aoBevouc

* ETMIRIWON YETA ATTO UTTOTPOTTN (1-5 €TN)

e QvVaXaiTion €CEAICNG ATTO COuVITIVIUTIN (12-pNvNn)
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L 3 Cleveland Clinic
RISK CALCULATOR

Renal Cell Carcinoma
Outcomes using Post-Op information

H Symptoms/Presentation Incidental | - |

N Histology Conventional EJ
ﬂ Tumor size 29

V”1997 P Stage Unknown [ - |

M Age 61

ﬂ Gender v

M ASA score 0,1

N Pre-operative Creatinine 1

N Percent Change in Kidney Volume 20

H 2002pT T1A

ﬂGrade 3

M Necrosis

Vasc.Inv
l Save Inputs H Recall Inputs H Clear Cache ‘

‘ Calculag\

5-year Recurrence Free Survival®
7-year Freedom from Renal Insufficiency after partial or radical nephrectomy2

5-year Freedom from Recurrence after partial or radical nephrectomy3

! Kattan MW, Reuter V, Motzer RJ, Katz J, Russo P. A postoperative prognostic nomogram for renal cell carcinoma. J Urol

2001;166(1):63-67.

2 Sorbellini M, Kattan MW, Snyder ME, Hakimi AA, Sarasohn DM, Russo P. Prognostic nomogram for renal insufficiency after

radical or partial nephrectomy. J. Urol. 2006 Aug;176(2):472-476.

3 Sorbellini M, Kattan MW, Snyder ME, Goetzl M, McKiernan J, Russo P:A post operative nomogram predicting recurrence for
atients with conventional clear-cell renal cell carcinoma. J Urol. 2005 Jan;173(1

http://rcc.simpal.com/RCEval.cgi?RCID=arrigas%40ccf.org_kidney%20post%20combo.txt
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Prognostic Nomogram for Renal
Insufficiency After Radical or Partial Nephrectomy

Maximiliano Sorbellini, Michael W. Kattan, Mark E. Snyder, A. Ari Hakimi, Debra M. Sarasohn

and Paul Russo*

From the Departments of Urology (MS, MES, AAH, PR) and Radiology (DMS), Memorial Sloan-Kettering Cancer Center, New York,
New York, and Department of Quantitative Health Sciences, Cleveland Clinic Foundation (MWK), Cleveland, Ohio

Purpose: We analyzed prognostic factors to predict renal insufficiency after partial or radical nephrectomy. We developed
and performed internal validations of a post?)perative nomogram for this purpose. We used a prc-:uspectively updated renal
tumor database of more than 1,500 Eatients.

Materials and Methods: From July 1989 to October 2003, 161 partial nephrectomies and 857 radical nephrectomies performed
at Memorial Sloan-Kettering Cancer Center for renal cortical tumors were analyzed. Computerized tomography images were
reviewed Dy a single radiologist. Ridney volume was calculated using the ellipsoid formula, V = L1 X L2 X L3 X /8, where V
represents volume and L represents length. Renal insufficiency was defined by 2 serum creatinine values greater than 2.0
mg/dl at least 1 month postoperatively. Tumor histology was not an exclusion criterion and yvet we excluded cases of bilateral
synchronous disease. Prognostic variables were preoperative serum creatinine, American Society of Anesthesiologists score,
percent change in kidney volume after surgery, and patient age and sex.

Results: Renal insufficiency was noted in 105 of the 857 patients with radical nephrectomy (12.3%) and in 6 of the 161 with
partial nephrectomy (3.7%) studied. Patients had a median followup 0f21.2 months (maximum 157.9). The 7-year probability
of freedom from renal insufficiency in the cohort was 79.1% (95% C1 74.6 to 83.6). The nomogram was designed based on a
Cox proportional hazards regression model. Following internal statistical validation nomogram predictions appeared accu-
rate and discriminating with a_concordance index of 0. 835,

Conclusions: A nomogram was developed that can predict the 7-year probability of renal insufficiency in patients under-
going radical or partial nephrectomy.

Sorbellini M, et al.. J Urol. 2006:176:472-6
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A POSTOPERATIVE PROGNOSTIC NOMOGRAM FOR RENAL CELL
CARCINOMA

MICHAEL W. KATTAN,* VICTOR REUTER, ROBERT J. MOTZER, JARED KATZ anp PAUL RUSSO

From the Departments of Urology, Epidemiology and Biostatistics, Pathology, and Medicine (Genitourinary Oncology Service), Memorial
Sloan-Kettering Cancer Center, New York, New York

ABSTRACT

Purpose: Few published studies have combined prognostic factors to predict the likelihood of
recurrence after surgery for renal cell carcinoma. We developed a nomogram for this purpose.

Materials and Methods: With Cox proportional hazards regression analysis, we modeled
pathological data and disease followup for 601 patients with renal cell carcinoma who were
treated with nephrectomy. Predictor variables were patient symptoms, including incidental, local
or systemic, histology, including chromophobe, papillary or conventional, tumor size, and patho-
logical stage. Treatment failure was recorded when there was either clinical evidence of disease
recurrence or death from disease. Validation was performed with a statistical (bootstrapping)
technique.

Results: Ihsease recurrence was noted in 66 of the 601 patients, and those in whom treatment

was successful had a median _and maximum followup of 40 and 123 months, respectively. The

5-year probability of freedom from faﬂurewmmmmal
82 _to 890) With statistical validation, predictions by the nomogram appeared accurate and

discriminating with an area under the receiver operating characteristic curve, that is a compar-
ison of the predicted probability with the actual outcome of 0.74,

Conclusions: A nomogram has been developed that can be used to predict the 5-year probability
of treatment failure among patients with newly diagnosed renal cell carcinoma. The nomogram
may be useful for patient counseling, clinical trial design and patient followup planning.

Kattan MW, et al. J Urol. 2001:166:63-7
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A POSTOPERATIVE PROGNOSTIC NOMOGRAM PREDICTING
RECURRENCE FOR PATIENTS WITH CONVENTIONAL CLEAR CELL
RENAL CELL CARCINOMA

MAXTIMILIANG SORBELLINI, MICHAEL W. KATTAN, MARK E. SNYDER, VICTOR REUTER,
ROBERT MOTZER, MANLIO GOETZL, JAMES McKIERNAN avn PAUL RUSSO

Fram the Departments of Urology (ME, MWE, MES, M, PR), Pathology (VR), and Epidemiology and Bilostatistics (MWE), Memorial
Sloan-Fettering Cancer Center, and the Department of Urology, Columbia University (MG, JM), New York, WNew York

ABSETRACT

Purpose: Few published studies have simultaneously analyzed multiple prognostic factors to
predict recurrence after surgeryv for conventional clear cell renal cortical carcinomas. We devel-
oped and performed external validation of a postoperative nomogram tor this purpose. We used
a prospectively updated database of more than 1,400 patients treated at a single institution.

Materials and Methods: From January 1989 to Aupgust 2002, 833 nephrectomies (partial and
radical) for renal cell carcinoma of conventional clear cell histology performed at Memorial
Sloan-Kettering Cancer Center were reviewed from the center’s Kidnewv database. Patients with
von Hippel-Lindau disease or familial syndromes, as well as patients presenting with synchro-
nous bhilateral renal masses, or distant metastases or metastatic regional Iymph nodes before or
at surgery were excluded from study. We modeled clinicopathological data and disease followup
for 701 patients with conventional clear cell renal cell carcinoma. Prognostic variables for the
nnmded pathological stage, Fuhrman grade, tumor size, necrosis, vascular invasion
and clinical presentation (ie incidental asymptomatic, locally symptomatic or syvstemically symp-
tomatic).

Results: Disease recurrence was noted in 72 of 701 patients. Those patients without evidence
of digease had a median and maximum followup of 32 and 120 months, respectively. The b-year
probability of freedom from recurrence for the patient cohort was 80.9% (95 % confidence interval
TH.7% to 85.1%). A nomogram was designed based on a Cox proportional hazards regression
model. Following external validation predictions by the nomogram appeared accurate and dis-
criminating, and the concordance index was 0.82.

Conclusions: A nomograim has been developed that can be used to predict the 5-year probability
of freedom from recurrence for patients with conventional clear cell renal cell carcinoma. This
nomogram may be use or patient counseling, c C tr1 eslpn and effective patient

followup strategies.

Sorbellini M, et al. J Urol. 2005:173:48-51
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Before Nephrectomy "'Mm*]

To predict the probability of cause-specific mortality after nephrectomy for RCC

Tumor type (T) Result

the probability of cause-specific mortality MUlti-IHStitutiOnal Validation Of da NGW Renal

Eymach Node () fter nephrectomy for RCC s Cancer—Specific Survival Nomogram

0.9% at 1 year Pierre I. Karakiewicz, Alberto Briganti, Felix K.-H. Chun, Quoc-Dien Trinh, Paul Perrotte, Vincenzo Ficarra,
A Luca Cindolo, Alexandre De La Taille, Jacques Tostain, Peter F.A. Mulders, Laurent Salomon,
1.89% at 2 years Richard Zigeuner, Tommaso Prayer-Galetti, Denis Chautard, Antoine Valeri, Eric Lechevallier,
Jean-Luc Descotes, Herve Lang, Arnaud Mejean, and Jean-Jacques Patard

Metastases (M)

Tumor Size i 3.7% at 5 years

5.59% at 10 years
Fuhrman Grade Purpose
We tested the hypothesis that the prediction of renal cancer-specific survival can be improved If

traditional predictor vanables are used within a prognostic nomogram.
Classification Please discuss this probability with your physic

Patients and Methods o _ _ :
HES percantagE el 1o bE Meamreet in con Two cohorts of patients treated with either radical or partial nephrectomy for renal cortical tumors

: were used: one (n = 2,530) for nomogram development and for internal validation (200 bootstrap
Calculate | of your age, general health and several other  resamples), anda second th = 1,422) for external validation. Cox proportional hazards regression
: analyses modeled the 2002 TNM stages, tumor size, Fuhrman grade, histologic subtype, local
symptoms, age, and sex. The accuracy of the nomogram was compared with an established
staging scheme.

Results
Cancer-specific mortality was observed in 598 (23.6%) patients, whereas 200 (7.9%) died as a

result of other causes. Follow-up ranged from 0.1 to 286 months {(median, 38.8 months). External
validation of the nomogram at 1, 2, 5, and 10 years after nephrectomy revealed predictive accuracy
of 87.8%,892%,86.7% and 88 8% _respectively. Conversely, the alternative staging scheme
predicting at 2 and b years was less accurate, as evidenced by 86.1% (P = .008) and 83.9%
(F = 02) estimates.

A B 8§ T R A C T

considerations.

Conclusion
The new nomogram I1s more contemporary, provides predictions that reach further in time and,

compared with Its alternative, which predicts at 2 and b years, generates 3.1% and 2.8% more
accurate predictions, respectively.

http://www.nomogram.org
Karakiewicz Pl, et al. J Clin Oncol. 2007;25:1316-22
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Before Nephrectomy [JAfterNephwectomy| Conditional Survival Predictions After Nephrectomy for Renal
Conditional Survival Predictions after Nephretomy for RCC CeII Ca rCi n 0 ma

= et Pierre |. Karakiewicz,*,t Nazareno Suardi,* Umberto Capitanio,* Hendrik Isbarn,
e i L L Claudio Jeldres,* Paul Perrotte,* Maxine Sun,* Vincenzo Ficarra,*

—— i e martiyac e st cp bR Richard Zigeuner,* Jacques Tostain,* Arnaud Mejean,* Luca Cindolo,*

100% at 1 years Allan J. Pantuck,t Arie S. Belldegrun,* Laurent Zini,* Alexandre de la Taille,*
99,49 st 2yers Denis Chautard,* Jean-Luc Descotes,* Shahrokh F. Shariat,* Antoine Valeri,*
Peter F. A. Mulders,* Hervé Lang,* Eric Lechevallier* and Jean-Jacques Patard*

M-Stage

Tumor size 1 98. 1% at 5 years

96.99% at 10years Purpose: Conditional survival implies that on average long-term cancer survi-
vors have a better prognosis than do newly diagnosed individuals. We explored
the effect of conditional survival in renal cell carcinoma.

Symplons Please discuss this probability with your physician. Materials and Methods: We studied 3,560 Batients with renal cell carcinoma of

This fercentage nieeds £ be witemidiad in conteit all stages treated with nephrectomy. We applied conditional survival methodol- -
¥rs CSMfree e ogy to_a previouslv reported posttreatment nomogram predicting survival after
nephrectomy for patients with renal cell carcinoma stage I to IV. We used the
Calculate ) R rons same predictor variables that were integrated in the original multivariable Cox

: regression models, namely TNM stage, Fuhrman grade, tumor size and symptom

classification. To validate the conditional survival nomogram we used an inde-

pendent cohort of 3,560 patients from 15 institutions.

Results: The 5-year survival of patients 1immediately after nephrectomy was

74.2%, which increased to 80.4%, 85.1%, 90.6% and 89.6% at 1, 2, 5 and 10 years

after nephrectomy, respectively. The predicted probabilities varied by as much as

50% when, for example, predictions of renal cell carcinoma specific mortality at

10 years were made after nephrectomy vs 5 years later. Within the external

validation cohort the accuracy of the conditional nomogram was 89'5%_390'5%1

388.5% and 86.7% at 1, 2. 5 and 10 vears after nephrectomy.

Conclusions: We developed (2,530) and externally validated (3,560) a conditional

nomogram for predicting renal cell carcinoma specific mortality that allows

consideration of the length of survivorship. Our tool provides the most realistic
prognosis estimates with high accuracy.

Fuhrman Grade

http://www.nomogram.org
Karakiewicz Pl, et al. J Urol. 2009;182:2607-12
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CancerMath

Enter patient information:

Patient characteristics

Current Age: '61—
Sex: mv
Race: m
Years since ’07

diagnosis:

Tumor characteristics

Tumor ',—2'9 ' {em)

Diameter:

Local lymph -z y
S | No Positive nodes | v |

Histological
Torc. | Clear cell E

Grade: ]3 - Poorly diff. EI

Tumor [5.. ¥
Extension | kidney cortex El

Questions or trouble? Click here for the
calculator FAQ

Renal Cancer Tools

“| @ Cancer

Non-cancer
® Overall

) ;) ‘-"l* °
Renal Cell Carcinoma Outcome Calculator

All Cancers About

enlarge

01 2 3 4 5 8

7 8 89 10 11 12 13 14 15

Year after diagnosis

Display as: | Mortality curves E

Classification:

Cancer
Mortality:

Life
Expectancy:

T1la NO Mx AJCC Stage: 1

12.6% 15-year cancer mortality.
(Kaplan-Meier death rate of 14.2%)

18.9 years median survival
19.5 years mean survival

A 61-year-old woman without this cancer
would have mean survival of 23.1 years.

y

LABORATORY FOR QUANTITATIVE MEDICINE

MASSACHUSETTS GENERAL HOSPITAL

PUBLICATIONS LINKS CONTACT

PEOPLE RESEARCH

Home

Welcome to the Laboratory for Quantitative Medicine

www.lifemath.net/cancer/renalcell/outcome/index.php
National Cancer Institute: Surveillance Epidemiology and End Results Database
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NCCN Surveillance Guidelines for Kidney Cancer

NCCN Clinical Practice Guidelines in Oncology: Kidney Cancer v 1.2011

Initial Evaluation NCCN/AUA Guidelines ded Followup Staging/Prognosis

Surveillance plan calculator

Follow-up for patients with completely resected disease includes an abdominal and chest CT scan obtained
approximately 4 to 6 months after surgery to serve as a baseline. No single follow-up plan is appropriate for all
patients therefore individual follow-up plan should be developed depending on the size of the primary tumor, the
extent of extrarenal spread, histology, and relative risk of relapse. Patients are seen every 6 months for the first
2 years after surgery and annually thereafter and each visit should include a history, physical examination, and
comprehensive metabolic panel (e.g., blood urea nitrogen, serum creatinine, calcium levels, LDH, liver function
tests).

As an alternate protocol, the NCCN Kidney Cancer panel members suggest the surveillance protocol based on

TStage N Stage Grade ECOG-PS R LTl N Stage | Grade | ECOG |

A

o1 ©no 1 ©EcoG o T1: Tumor 7 cm or less in greatest 2
dimension, limited to the kidney ‘ ’

T2 N1 11 ( JECOG 1 Tia: Tumor 4 cm or less in greatest 11'
dimension, limited to the kidney

T1b: Tumor more than 4 cm but not
more than 7 cm in greatest
dimension, limited to the kidney

T3 Q1 )ECOG 2

T4 IV )ECOG 3

T2: Tumor more than 7 cm in greatest | v

Intermediate Risk

Followup/Months

History and Physical Examination
Laboratory studies

Chest CT

http://labs.fccc.edu/nomograms/nomogram.php?id=45&audience=1&status=1
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e 14 ynvec YeTa, yertaoTaon Trveupova (1 eoTia)

* Hgb = 12.3 g/dl (¢.71.: 12 - 16 g/dl)

e PLT = 300.000 (¢.T1.: 150.000 - 400.000)

* LDH =426 U/L (¢.1.: 135 - 225 U/L)

 ALP =79 U/L (¢.1.: 35 - 104 U/L)

* Ca (010pBwpevo) = 10,4 mg/dl (¢.1.: 8,4 - 10,0 mg/dl)
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Renal Cell Carcinoma Recurrence After Nephrectomy
for Localized Disease: Predicting Survival From Time

of Recurrence
Scott E. Eggerier, Ofer Yossepowitch, Joseph A. Pettus, Mark E. Sniyder, Robert J. Motzer, and Paul Russo

A B S T R A C T

Purpose
Prognostic factors for patients with metastatic renal cell carcinoma (BCC) are well established.

However, the risk profile 1s unknown for patients with recurrent BCC after a nephrectomy for
localized disease.

Patients and Methods _ B _ _ _
From January 1989 to July 2005, we identified patients with localized RCC treated by nephrec-

tomy who subsequently developed recurrent disease. VWe applied a validated prognostic scoring
system previously developed for patients with metastatic RCC_Fach patient was given a total sk
score of O to b, with one point for each of five prognostic vanables {(recurrence << 12 months

after nephrectomy, serum calcium = TO ma/dl hémoglobm < lower hmit of normal, lactate

dehydrogenase = 1.5> upper limit of normal, and Karnofsky performance status << 809%]).
Patients were categorized into low- (score = 0),_intermediate- (score = 1 to 2}, and high-risk
subgroups (score = 3 to b).

Results
QOur final cohort included 118 patients, with a median survival time of 21 months from the time of

recurrence. Median follow-up time for survivors was 27 months. Overall survival was strongly
associlated with risk group category (F << 0001). Low-rnisk, intermediate-risk, and high-risk critena
were fulfilled in 349%, b0%, and 16% of patients, respectively. Median survival time for low-risk,
iIntermediate-risk, and high-risk patients was 76, 25, and 6 months, respectively. Two-year overall
survival rates for low-nsk, intermedate-risk, and high-risk patients were 88% (95% Cl, 77% to
99%}, b1% (95% Cl, 37% to 65%), and 11% (85% CI, 0% to 24%), respectively.

Conclusion
At disease recurrence after nephrectomy for localized disease, a scoring system based on

objective clinical and laboratory data provides meaningful risk stratification for both patient
counseling and clinical tnal entry.

Eggener SE, et al.. J Clin Oncol. 2006;24:3101-6
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NOMOGRAMS Doster | Patient

Predictive model for survival in patients who have experienced a recurrence following nephrectomy

High Lactate Dehydrogenase? = @Yes Results

(> 1.5 times upper limit of normal)

. My expected survival if i have experienced a recurrence
Low Serum Hemoglobin? \Yes following nephrectomy is:

(< lower limit of normal) N

High Corrected Serum Calcium? ~ GYes

(> 10 mg/dL)

Low Karnofsky Performance Status?
(< 80%)

HIGH
Recurrence Less Than 12 Months —
after Nephrectomy?

My 5 year survival expectation is:

Year 1 Year 2 Year 3 Year 5
71% 51% 23% 149%

Please Note: Karnofsky performance status is a scale that allows a Overall Survival from Time of Disease
physician to rate the patient's ability to perform activities of daily Recurrence

living. Patients who are unable to work or perform normal activity
due to their illness are assigned a Karnofsky performance status of
less than 80%

Survival Rate (%)

FOX CHASE

CANCERCENTER

o

Year1 Year2 Year3 Year5

http://labs.fccc.edu/nomograms/nomogram.php?id=12&audience=1
Eggener SE, et al.. J Clin Oncol. 2006;24:3101-6
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Prognostic Nomogram for Sunitinib
in Patients With Metastatic RCC

BACKGROUND. Tn a randomized, phase 3 trial, sunitinib demonstrated superior ef-
ficacy over interferon-alfa as firsi-line therapy in patients with metastatic clear-
cell renal cell carcinoma (RCC). On the basis of outcorme data from that trial, the
authors developed a nomogram for predicting the probability of 12-month pro-
gression-free survival for patients who received sunitinib therapy.
METHODS. Three-hundred seventiy-five patients who received sunitinib in the
phase 3 itrial were the subject of the current analysis. Nomograrmnm pretreatiment
predicitor variables included correcited serum calcium levels, the number of meta-
static sites, hemoglaobin levels, prior nephrectomy, the presence of lung and liver
metastases, thrombocytosis, Eastern Cooperative Oncology Group performance
status, time from diagnosis o treatment, and serum levels of alkaline phaospha-
tase and lactate dehvyvdrogenase. Investigator-assessed progression-free survival
was the predicted outcome endpoint. Internal validation of the nomogram con-
isted of guantification of the discrimination with the concordance index and
assessment of calibration.
RESULTS. One-hundred seventy-four of 375 patients (46%) who received sunitinib
achieved an objective response, and the median progression-free survival was
10.8 months {(95% confidence interval, 10.6-12.6 months). A nomogramnm for pre-

dicting the probability of 12-month progression-free survival for patients who
1

received sunitinib therapy was constructed on the basis of a Cox regression
madel from 11 parameters that were determined before treatment. The concord-
ance index was 0.633.
CONCLUSIONS. A nomogram was developed from pretreatment clinical features to
predict the praobability of achieving 12-monith progression-free survival with suni-
tinib therapy for metastatic clear-cell RCC. The authors concluded that inde-
endent validation of the nomogram and additional studies o identify tumor-
specific prognostic factors are warranted. Cancer 2008;113:1552-8. 2008 Amer-

ican Carncer Sociefy.

Motzer RJ, et al. Cancer. 2008:113:1552-8
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NOMOGRAMS

Nomogram predicting 12-month progression—free survival in patients with metastatic Clear Cell RCC who receive sunitinib

Number of Metastatic Sites: Results
©1 - 3 * 5 The likelihood of sunitinib
stopping progression of my clear
cell renal cell carcinoma for the
next 12 months is:

Lung Metastases? " )No Yes Liver Metastases?

ECOG Ps*? @o C Y& Thrombocytosis?

Prior Nephrectomy? ~ )No @Yes

Hemoglobin* @) >= Lower Limit of Normal )< Lower Limit of Normal

Time between Diagnosis and Treatment, in Months

b 4
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0]
Alk Phos / (ULN of Alk Phos) *
b 4

| | | | | |

‘ I I I

(0]
LDH / (ULN of LDH) *

\
(0]

Corrected Calcium, mg/dL *

b o

| | |
7

* Eastern Cooperative Oncology Group Performance Status

* Corrected calcium = total calcium (mg/dL) - 0.707 * (serum albumin[g/dL] - 3.4)
(see Orrell, 1971 - 24).

* ULN: Upper Limit of Normal

* Alk Phos: alkaline phosphatase FOX CHASE
* LDH: lactate dehydrogenase CANCER CENTER

* Thrombocytosis is defined herein as a platelet count > 400,000/IL

http://labs.fccc.edu/nomograms/nomogram.php?id=14&audience=1
Motzer RJ, et al. Cancer. 2008;113:1552-8
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2= | HARVARD
9% | School of Public Health

Disease Risk Index

@ Harvard School of Public Health

[Cancer

[Diabetes

[Hearl disease

[ Osteoporosis

[ Stroke

9 to prevent
disease

What is...?

Prevention
Risk

A Screening Test

How to...
Estimate Risk

Community Action

my results: I Disease Type

Cancer —aBladder cancer

Bladder cancer is fairly common in the US.
Men are more likely to get it than women,
especially men who smoke and work in the
rubber, aluminum, or textile industries.
Both men and women can take steps to
lower their risk.

To estimate your risk of bladder cancer
and learn about ways to lower that risk,
take a few minutes to answer some
questions about your health, background,
and lifestyle.

Click on the arrow below to begin
the questionnaire:

Choose a type:

HARVARD
School of Public Health

Disease Risk Index

@ Harvard School of Public Health

my results:

Cancer

average

Osteoporosis

Stroke to a doctor.

[
(
( Heart disease
[
[

n I

Results: Bladder cancer
Compared to a typical woman your
age, your risk is very much above

Your risk could be

910 prevent
disease

Whatis...?
Prevention
Risk

A Screening Test

How to...
Estimate Risk

AVERAGE

Community Action

Disclaimer
Privacy Policy
About This Site
Link to Us
Glossary

much above average

l_Your Risk

Your Lowest
Possible Risk

Disease Type

-

Screening Tip
There is no good screening test for
bladder cancer.

Very much above average risk doesn't mean you'll definitely get cancer. It's just an estimate based
on your risk factors, some of which you may not be able to change. If you have any concerns, talk

Watch Your Risk Drop

You have 2 things you can do to lower your risk. To
see what your risk could be, click on a box and watch
your risk drop:

@ Quit smoking cigarettes. [Tips]

ead MSDSs and wear protective gear in the
workplace. [Tips]

Bladder cancer has few controllable risk factors. But
it's still important to know your risk and how these
factors relate to it. Choose a healthy lifestyle to protect
against bladder cancer as well as other diseases.

http://www.diseaseriskindex.harvard.edu/update/nccpquiz.pl?lang=english&func=home&quiz

Harvard Report on Cancer Prevention, Volume 4: Harvard Cancer Risk Index
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BCa Diagnosis in high risk individuals

Result

The risk of having

BCais:

Gender

Smoker

Hematuria Ry

Negative

Calculate

Reference: Lotan et al. Impact of clinical factors, including a point-of-care

nuclear matrix protein-22 assay and cytology, on bladder cancer detection.

BJU international (2009) vol. 103 (10) pp. 1368-74

1.9%

Impact of clinical factors, including a

point-of-care nuclear matrix protein-22 assay
and cytology, on bladder cancer detection

BJUI

JU INTERNATIONAL

Yair Lotan, Umberto Capitanio*’, Shahrokh F. Shariat, Georg C. Hutterer** and
Pierre |. Karakiewicz*

Study Type - Diagnostic (exploratory
cohort)
Level of Evidence 2k

OBJECTIVE

To determine whether the nuclear matrix
protein-22 (NMP22) assay can improve the
accuracy of discriminating hetween high-
risk patients with and without bladder
cancer.

PATIENTS AND METHODS

Age, gender, race, srmoking status,

haermaturia and its extent, and the NMP22
and urinary cytology results, were available
for 1272 patients. The data of 670 (52.7%)

Qm TOUT STUdy sites were used to develop a

logistic regression model-based nomogram
to predict the presence of bladder cancer.
The remaining data from 602 (47.3%)
patients from nine study sites were used
to externally validate the nomogram. A
separate nomogram was develomor
urinary cytology, and for the combination of
MMF22 and urinary eytology findings.

RESULTS

Of 1272 patients, 76 [6.0%) had bladder
cancer, 217 (17.1%) were NMP22-positive
and 17 (1.3%) had malignant cells on urinary
cytology. NMP22 and urinary cytology
results were independent predictars of
bladder cancer (P= 0.005 and 0.007,
respectively). In external validation, the area
under the curve (AUC) for NMP22 was 76.0%
vs 56.200 for eytology. External validation of

the multivariable NMP22-based bladder \
cancer nomogram gave an AUC of 82.4% vs
74.7% for the multivariable cytolS0y-oased
nomagram [(gain 7.7%; P= 0.006] vs 82.6%
for the multivariable nomaogram combining
NIMP22 and cytology results (gain 0.2%;
P=0.1).

CONCLUSIONS

The ability of the NMF22 test to precict
bladder cancer in high-risk patients
significantly exceeds thatof urinary cytology.
The MMF22-based nomogram can help to
identify individuals at risk of bladder cancer.

KEYWORDS

bladder cancer, detection, cytalogy, NMP22,
turmour marker

http://www.nomogram.org
Lotan Y, et al. BJU Int. 2009;103:1368-74
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KAIVIKO TTapadEIyua 2 (OUVEXEIQ)

* gUOTOON OIAKOTING KATTVIOMATOC
* OUO XPOVIa JETA: ETTEICOOIO HAKPOOKOTTIKNG QIJOTOUPIOC
e EAgyxoc e US: utromrtn pada otnv oupodoxo KUaTn
» KuoTEOOKOTTNON: Movrpng oykog > 3cm
* pbladder wash out cytology:
* (OUPOBNAIOKO KaPKIVWUO
uywnAou BaBuou kakonoelac)
* 1 efOopada peTa:
TUR-BT: T1G3
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* 4 ¢FO0OUADEC PETA:

* KUuoTEOOKOTTNON: (-)

 bladder wash out cytology: (+) high grade
« NMP22 (+)
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YTToTpOoTTh)/TTp000G UN-MuodinbNnTIKOU KAapKivou KUOTNG

NMP 22 dichotomoized

Select one:

@ TCC Recurrence
; HG/CIS recurrence

T2+ recurrence

Calculate

The Journol of Urclogy (2005) Vel. 173, pp. 1518-25

The probability of The probability of

et gt NOMOGRAMS INCLUDING NUCLEAR MATRIX PROTEIN 22 FOR

87.1% PREDICTION OF DISEASE RECURRENCE AND PROGRESSION IN
PATIENTS WITH Ta, T1 OR CIS TRANSITIONAL CELL CARCINOMA OF
This percentage needs to be interpreted in context THE BLADDER

of your age, general health and several other
SHAHROKH F. SHARIAT,*t CRAIG ZIPPE,; GERSON LUDECKE,# HANS BOMAN,%
Resul MARTA SANCHEZ-CARBAYO,f ROBERTO CASELLA i CHRISTINE MIAN MARTIN G. FRIEDRICH,
The probability of SANAA EISSA x HIDEYUKI AKAZA + THOR SAWCZUK 3 VINCENZO SERRETTA %
recurrence of muscle invasive bladder s HARTWIG HULAND,: HANS HEDELIN,i RAINA RUPESH, NAOTO MIYANAGA,%
60.5% ARTHUR I. SAGALOWSKY i FRANK WIANS, JR. i CLAUS G. ROEHRBORN,% YAIR LOTAN i
’ PAUL PERROTTE,+ SERGE BENAYOUN,z MICHAEL J. MARBERGERZ: avp PIERRE I. KARAKIEWICZ§
ABSTRACT

considerations,

Purpose: We developed and validated nomograms that accurately predict disease recurrence
and progression in patients with Ta, T1. or CIS transitional cell cwcm
using a large international cohort.

Methods: Univariate and multivariate logistic regression models targeted histologically confirmed

Reference: Shariat et al, Nomograms including nuclear matrix protein 22 for prediction of disease

disease recurrence, and focused on 2,542 E‘atients with bladder TCC from 10 Earticiﬁaﬁng centers.
E recurrence and progression in patients with Ta, T1 or CIS transitional cell carcinoma of the bladder. Var]-ab]-es COI]-S]-Sted Of pm'cysmscopy volded urine Nuclear a OLeIn assay, urme

cytology, age and gender. Resulting nomograms were internally validated with bootstrapping. No-
mogram performance was explored graphically with Loess smoothing plots.

Results: Overall 957 patients had recurrent TCC. Tumor grade and stage was available for 898
patients, including 24% prade I, 43% grade I, and 33% grade III; 46% stage Ta, 32% T1 and/or
CIS, and 23% T2 or greater. Bootstrap corrected predictive accuracy for any TCC recurrence was,
0.842; orade III Ta/T1 or CIS was 0.869; and T2 or higher stage TCC of any grade was 0.858.
Vel perfert perforarmnce haravTeristies were-chasrved Tor The nommoprames profeig By
TCC recurrence or grade III Ta/T1 or CIS. The nomogram predicting T2 or higher stage TCC
overestimated the observed probability for predicted values greater than 45%.

Conclusions: We developed and internally validated nomograms that incorporate urinary
NMP22, cytology, age and gender to predict with high accuracy the probability of disease

recurrence and progression in patients with Ta, T1, and/or CIS bladder TCC. These nomograms
could provide a means for individualizing followup in patients with Ta, T1, CIS bladder TCC.

http://www.nomogram.org
Shariat SF, et al. J Urol. 2005;173:1518-25
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Predicting Recurrence and Progression in Individual Patients
with Stage Ta T1 Bladder Cancer Using EORTC Risk Tables:
A Combined Analysis of 2596 Patients from Seven EORTC Trials

Richard J. Sylvester **, Adrian P.M. van der Meijden ®, Willem Oosterlinck®,
J. Alfred Witjes %, Christian Bouffioux ¢, Louis Denis?, Donald W.W. Newling %2,

Karlheinz Kurth ™3

Abstract

Objectives: To provide tables that allow urologists to easily calculate a
superficial bladder cancer patient’s short- and long-term risks of recur-
rence and progression after transurethral resection.

Methods: A combined analysis was carried out of individual patient data
from 2596 superficial bladder cancer patients included in seven Eur-
opean Organization for Research and Treatment of Cancer trials.
Results: A simple scoring system was derived based on six clinical and
pathological factors: number of tumors, tumor size, prior recurrence
MCategorv, carcinoma 1n situ, and grade. The probabilities of
recurrence and progression at one year ranged from 15% to 61% and
from less than 1% to 17%, respectively. At five years, the probabilities of
recurrence and progression ranged from 31% to 78% and from less than
1% to 45%.

Conclusions: With these probabilities, the urologist can discuss the dif-
ferent options with the patient to determine the most appropriate
treatment and frequency of follow-up.
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GHERIC

EORTC Risk Tables for Predicting Recurrence and Progression in Individual Patients
with Stage Ta T1 Bladder Cancer

License an d Disclaimer

The software which is provided is freeware for personal use only. It is not public domain software
and may not be sold or used for commercial purposes.

se and backup this software for any non-commercial purpose, without fee, and
agreement is hereby granted.

n-commercial purpose, without fee, and without a

nor the EORTC have any obligations to provide maintenance, support,
nhancements or modifications.

| agree to the above License and Disclaimer
| do not agree to the above License and Disclaimer

Download




YTToTpOoT1I/TTp000¢ MN-HuodInBNTIKOU KGpKIVOU KUOTNG

a EORTC Risk Tables For Stage Ta T1 Bladder Cancer

EORTC Risk Tables for Stage Ta T1 Bladder Cancer

Prior Reccurence Rate Number of Tumors Tumaor Diameter
‘s Primary v 1 " <3cm

" Recurrent <=1 peryear (" 2to07 ¢ >=3cCm
" Recurrent > 1 peryear " 8 ormore
T Category Grade (WHO 1973) Concomitant CIS
(" Ta Gl f No
¢ T1 (G2 T Yes
' G3

Calculate Probabilities

1 Year 2 Years 3Years 4Years 5 Years
Probability of Recurrence 0.38 0.51 0.56 0.59 0.62

Probability of Progression 0.05 0.08 0.11 0.15 017

Reference: Sylvester RJ, van der Meijden APM, Oosterlinck W, Witjes JA, Bouffioux C, Denis L. Newling DWW,
Kurth KH. Predicting recurrence and progression in individual patients with stage Ta T1 bladder cancer using
EORTCrisk tables: A combined analysis of 2596 patients from 7 EORTCtrials. European Urology 49: 466-477, 2006.

Programmed by Richard Sylvester, EORTC Data Center, 83 avenue hMounier, 1200 Brussels, Belgium.
Version 1.0, January 2006

http://www.eortc.be/tools/bladdercalculator/download disclaimer.ntm
Sylvester RJ, et al. Eur Urol. 2006;49:466-5
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* 2 efOOPAOEC UETA
(6 efoouadec peta apxikd TUR-BT:. re-TUR: T2 grade 3

* TTPOTEIVETAI PICIKN KUOTEKTOUN
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[TIBavoTNTa TOTTIKNC ECWKUOTIKNG ETTEKTAONCG N
TTAPOUCIAC AEUPADEVIKWY UETAOTACEWV

Precystectomy Nomogram for Prediction of Advanced

Bladder Cancer Stage

Pierre I. Karakiewicz **, Shahrokh F. Shariat®, Ganesh S. Palapattu €, Paul Perrotte %,
Yair Lotan®, Craig G. Rogers¢, Gilad E. Amiel %, Amnon Vazina ¢, Amit Gupta?,
Patrick J. Bastian, Arthur I. Sagalowsky °, Mark Schoenberg €, Seth P. Lerner*

Abstract
NOMOGRAMS Doctor  Patient

Objective: To evaluate precystectomy prediction of pT and pN stages at
cystectomy.

Methods: Multivariate logistic regression analyses modelled variables of
726 evaluable patients treated with radical cystectomy and bilateral
pelvic lymphadenectomy. The first set of models predicted pTs; 4 stage  Karakiewicz P- European Urology, 2006:

at cystectomy, and the second set predicted pN;_; stages at cystectomy.

TranSUTEthral resection (TUR) pl’ediCtOI’S ConSiStEd Of 2002 T Stage, 1973 Nomogram Predicting the Probability of Finding Advanced Bladder Cancer (>pT2 or positive lymph node involvement) at Radical Cystectomy
WHO tumour grade, presence of carcinoma in situ, age, gender, and
delivery of neo-adjuvant chemotherapy. The area under the ROC curve
quantified nomogram accuracy. Two hundred bootstrap resamples were Results

used to reduce overfit bias. — e g What is the likelihood that my
Results: At TUR, 11% of patients were staged as pTs4 versus 42% at <2 e e
cystectomy. Lymph node metastases were found in 24% of patients at

cystectomy (pNi3). The multivariate pTs 4 nomogram was 75.7% accu- T”“:“; . T”Rfsl'a:e pgzb;:t e

rate versus 71.4% for TUR T stage. The multivariate pN,_; nomogram was o ' :

63.1% accurate versus 61.0% for TUR T stage. or o S pmwr
Conclusion: Multivariate nomograms are not perfect, but they do predict 9. R
more accurately than TUR T stage alone. 43%

Please note - "Age" is not included as a variable involved in predicting

pathologic N1-3 stages at radical cystectomy. Prediction of Pathologic Stage N1-3

Il||||||||||!||HH||1III||||||||||HH||H|‘II!I|

o 100
28%

FOX CHASE

CANCER CENTER

http://labs.fccc.edu/nomograms/nomogram.php?id=40&audience=1
Karakiewicz PlI, et al. Eur Urol. 2006;50:1254-60
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NOAMOGRAMS B “Petient

f ; * A Population-Based Competing-Risks
Analysis of the Survival of Patients Treated
v e e wae — With Radical Cystectomy for Bladder Cancer

pT1 ‘m < =59 Years ‘ The likelihood that I will pass away from
T2 N1-3 il bladder cancer, versus other causes, in
p pN1- g ears i i ] : ; ; 3 -
eyetectomy o e arRdel Giovanni Lughezzani, MD'; Maxine Sun, BSc', Shahrokh F. Shariat, MD®; Lars Budaus, MD'; Rodolphe Thuret, MD';

pT3 70-79 Years cystectomy is: . v s f o ;s Loy . . o -
_ ~ Claudio Jeldres, MD"*: Daniel Liberman, MD"*: Francesco Montorsi, MD*: Paul Perrotte, MD"; and Piarre |. Karakiewicz, MD"
{b | Hide Result | | Print Result |

pT4 >=80 Years

Likelihood of survival after IE BACKGROUND. Patients treated with radical cystactomy reprasent a very heteroganeous group with respact to can-
v years. cer-specific and other-cause mortality. Comorbiditias and comorbidity-associated events reprasent very important
Percentage of cancer- ; causes of mortality in those individuals. The authors examined the rates of cancer-specific and other-cause mortality
HESHE ey in a population-based radical cystectomy cohort. METHODS. The authors idantified 11260 patients treated with radi-
FOX CHASE f::iz':rag:u;’z ::wfta“tv due ™ 4 cal cystectomy for urothalial carcinoma of the urinary bladder betwean 1288 and 2006 within 17 Surveillance, Epide-
CANLERCENTER miology, and End Results registries. Patients were stratified into 20 strata according to patient age and tumor stage
at radical cystectomy. Smoothed Poisson regression models were fitted to obtain estimates of cancer-spacific and
other-cause mortality rates at specific time points after radical cystectomy. RESULTS. After stratification according
to disease stage and patient age, cancer-specific mortality emerged as the main cause of mortality in all patient
strata. Nonetheless, at 5 years after radical cystectomy, between 8.5% and 271% of deaths were attributable to other-
cause mortality. The 3 most common causes of other-cause mortality were other malignancies, heart disease, and
chronic obstructive pulmonary disease. The most prominent effect on cancer-specific mortality was exerted by locally
advanced bladder cancer stages. Conversely, age was the main determinant of other-cause mortality. Interestingly,
aven after adjusting for bladder cancer pathologic stage, cancer-specific mortality was higher in older individuals
than their younger counterparts. CONCLUSIONS. The current study provides a valuable graphical aid for prediction
of cancar-specific and other-cause mortality according to disease stage and patient age. It can help clinicians to bet-
ter stratify the risk-benefit ratio of radical cystectomy. Hopefully, these findings will be considered in treatment deci-
sion making and during informed consent before radical cystectomy. Cancer 2011117:103-9. € 2070 American Cancer

Society.

http://labs.fccc.edu/nomograms/nomogram.php?id=48&audience=1
Lughezzani G, et al. Cancer. 2011;117:103-9
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NOMOGRAMS

NCCN Guidelines for Bladder

KAIvikn) Ztadiotroinon (TNM 2009)

NCCN Clinical Practice Guidelines in Oncology: Bladder Cancer v 1.2011

Initial Evaluation

NCCN/AUA Guidelines Recommended Followup Intravesical Tx Principles

Initial Evaluation

Clinical/Pathological Stage

(" )Noninvasive disease (cTa, €T1)
© Muscle invasive (cT2, cT3, cT4)
(" )Metastatic *

(" )Urothelial of prostate

® Ha&P

@ Office cystoscopy

@ Cytology

@ Complete blood count (CBC)

® Chemistry profile, including alkaline
phosphatase

@ Chest imaging

® Imaging of upper tract collecting
system **

@ Abdominal/pelvic CT or MRI

@ Bone scan if alkaline phosphatase

NOMOGRAMS

Tumor Staging — Bladder AJCC v7

Doctor Patient

Pathologic Staging (pTNM)

AJCC/UICC TNM, 7th edition
Protocol web posting date: October 2009

Kidney ’ Prostate |W:lECLEG Testicular | Adrenal [ Renal Pelvis | Penile |

[ Click to Use Pathologic Stage ‘

Hide Result

'Print Result |

elevated or symptoms

Tumor - Clinical Node Metastasis

B Node ] Metastasis
E [ ‘
To 1_ M1 Tumor - Clinical
| TX Primary tumor cannot be assessed

Ta N1 T0 No evidence of primary tumor
N2 Ta

T N3

E

T3 T2 Tumor invades muscularis propria

Bladder Cancer Staging: AJCC TNM Staging for Bladder Cancer

Bladder Cancer Predictive Tools: Open available nomograms

Noninvasive papillary carcinoma

Carcinoma in situ: "flat tumor"

Tumor invades subepithelial connective tissue

T3 Tumor invades perivesical tissue

FOX CHASE -

* Metastatic is mapped to muscle invasive. See NCCN guidelines for treatment CANCER CENTER

Tumor invades prostatic stroma, uterus, vagina

** Imaging may include one or more of the following: IVP, CT urography, renal ultrasound with retrograde T4b imoiinzades Retvicial b omina Rl

pyelogram, ureteroscopy, MRI urogram

Tumor - Pathologic

pT2a Tumor invades superfi cial muscularis propria (inner
half)

Tumor invades muscularis propria
Result:

Stage II

No lymph node metastasis

No distant metastasis
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NOMOGRAMS Doctor  Patient

Tumor Staging — Bladder AJCC v7

Pathologic Stagin TNM

AJCC/UICC TNM, 7th edition
Protocol web posting date: October 2009

T Adrenal | Renal Pelvis | Penile ‘

Print Result |

Tumor - Pathologic

(pTZa

pT2b
- Pri imary tumor cannot be assessed

pT3a - No evidence of primary tumor
pT3b Noninvasive papillary carcinoma

Calcmoma in situ: "flat tumor"

Tumor invades subepithelial connective tissue

Tumor invades muscularis propria
Tumor invades perivesical tissue

IOX CI IASF Tumor invades prostatic stroma, uterus, vagina
= A =4

CANCERCENTER

Tumor invades pelvic wall, abdominal wall
Tumor - Pathologic

Tumor invades superfi cial muscularis propria (inner
half)

PT2b | Tumor invades deep muscularis propria (outer half)
Result:

Stage 11

No lymph node metastasis

No distant metastasis

http://labs.fccc.edu/nomograms/nomogram.php?id=54&audience=1&status=1
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NOMHOGRAMS

Postoperative Nomogram Predicting 5-year Risk of Bladder Cancer Recurrence after Radical Cystectomy with No Additional Therapy

Doctor  Patient

Postoperative Nomogram Predicting Risk of Recurrence
After Radical Cystectomy for Bladder Cancer

International Bladder Cancer Nomogram Consortium

Pathologic Node Status
@Negaﬁve

JNX

Stage at Cystectomy Histology at Cystectomy*

{ \pTO : ‘JAdenocardnoma

{ ysce*

ch*

~ \pTis

(pTa (" | Positive

~\pT1

@pn

[ \pT3

Grade at Cystectomy Sex

[ JLow

High

()Grade Unknown

[ Female

@Male

[ \pT4

Age at Cystectomy

\‘""""\""""'I“"‘“"\""""‘\“""!\"“""'I""““'I""""‘V\ S8 E

20 20 40 50 60 70 80 90 100

Days from Diagnosis to Radical Cystectomy

LI [ i [ i i i [ T [ B

300

Histology™
SCC - Squamous Cell Carcinoma
TCC - Transitional Cell Carcinoma

FOX CHASE

CANCER CENTER

Results

What is my 60 month
progression-free probability if I
have a radical cystectomy for my
bladder cancer?

" Print Result

Five Year Probability of
Remaining Progression Free:
0 100

78%

A°B S T R A C T

Purpose
Radical cystectomy and pelvic lymphadenectomy (PLND) remains the standard treatment for

localized and regionally advanced invasive bladder cancers. We have constructed an international
bladder cancer database from centers of excellence in the management of bladder cancer
consisting of patients treated with radical cystectormy and PLND. The goal of this study was the
development of a prognostic outcomes nomogram to predict the byear disease recurrence nsk
after radical cystectomy.

Patients and Methods B - _
Institutional radical cystectomy databases containing detalled information on bladder cancer

patients were obtained from 12 centers of excellence worldwide. Data were collected on more
than 9.000 postoperative patienis and combined Nto a relational database formatted with patient
charactenstics, pathologic detalls of the pre- and postcystectomy specimens, and recurrence and
survival status. Patients with avallable information for all selected study criteria were included in the
formation of the final prognostic nomogram designed to predict 5year progression-free probability.

Results
The final nomogram included information on patient age, sex, time from diagnosis to surgery,

pathologic tumor stage and grade, tumor histologic subtype, and regional lymph node status. The
predictive accuracy of the constructed international nomogram (concordance index, 0.75) was
signiticantly better than standard American Joint Cornmittee on Cancer TNV {concordance index,

0.68; P < .001) or standard pathologic subgroupings {(concordance index, 0.62; P < 001).

Conclusion
We have developed an international bladder cancer nomogram predicting recurrence nsk after

radical cystectomy for bladder cancer. The normogram outperformed prognostic models that use
standard pathologic subgroupings and should improve our ability to provide accurate nsk
assessments to patients after the surgical management of bladder cancer.

http://labs.fccc.edu/nomograms/nomogram.php?id=37&audience=1
Bochner BH, et al. J Clin Oncol. 2006;24:3967-72

5° AiadpaoTiko ZxoAsgio OupoAoyiag, 26-29 AmpiAiou 2012, X. MapouAakng: c.mamoulakis@med.uoc.gr



KivOuvoc UTTOTPOTING UETA OTTO PICIKN KUOTEKTOWN

NOMOGRAMS Doctor  Patient

Nomogram for Predicting Disease Recurrence After Radical
Cystectomy for Transitional Cell Carcinoma of the Bladder

Postoperative Nomogram Predicting 2,5, and 8-year Risk of Bladder Cancer Recurrence after Radical Cystectomy, Incorporating Impact o

Perioperative Chemotherapy or Adjuvant Radiotherapy

Pierre I. Karakiewicz,*,t Shahrokh F, Shariat,*,; Ganesh S, Palapattu, Amiel E. Gilad, Yair Lotan,
Craig G, Rogers, Amnon Vazina, Amit Gupta, Patrick J. Bastian, Paul Perrotte,
Arthur I, Sagalowsky,§ Mark Schoenberg and Seth P. Lerner,**

What is the likelihood that T will From the Cancer Prognostics and Health Outcomes Unit, University of Montreal, Montreal, Quebec, Canada (PIK, YL, AG, PP, AIS), the
be free of recurrence after radical  Department of Urology, University of Texas Southwestern Medical Center, Dallas (SKS), The Scoft Department of Urology, Baylor College

Pathologic T Stage Pathologic N Stage Lymphovascular Invasion e
_ cystectomy for transitional cell

pT1 @nNo @No e e S of Medicine, Houston (ARG, AV, SPL), Texas, and the James Buchanan Brady Urological Institute, The Johns Hopkins Hospital,
: Baltimore, Maryland (GSF, CGR, PJB, MS)

¥ (=B

NN RN RN REEEN RN
30 40 60 70 80 20 Results

©p12 [ IN1 ( )Yes

( )pT4 ( N3

e e e Purpose: American Joint Committee on Cancer staging represents the gold standard for prediction of recurrence after
87% 81% | 76% radical cystectomy in patients with invasive bladder cancer. We tested the hypothesis that American Joint Committee on
Post-operative Carcinoma in Situ Neoadjuvant Chemotherapy reedom from Recurrence Cancer stage based predictions may be improved when pathological tumor and node stage information is combined with
One One additional clinical and pathological variables within a prognostic nomogram.
{ves (ves = Materials and Methods: We used Cox proportional hazards regression analysis to model variables of 728 patients with
.\'\. trangitional cell carcinoma of the bladder treated with radical cystectomy and bilateral pelvic lymphadenectomy at 1 of 3
participating institutions. Standard predictors, pT and pN, were complemented by age, gender, tumor grade at cystectomy,
presence of lymphovascular invasion, presence of carcinoma in gitu in the cystectomy specimen, neoadjuvant chemotherapy,
adjuvant chemotherapy and adjuvant radiotherapy. The concordance index was used to quantify the accuracy of regression
coefficient based nomograms. A total of 200 bootstrap resamples were used to reduce overfit bias and for internal validation.
Calibration plots were used to graphically explore the performance characteristics of the multivariate nomogram.
Results: Followup ranged from 0.1 to 183.4 months (median 24.9, mean 36.4). Recurrence was recorded in 249 (34.2%) patients
with a median time to recurrence of 108 months {range 0.8 to 131.9). Actuarial recurrence-free probabilities were 69.6% (95% CI
65.8%-15.0%), 60.2% (55.8%—64.3%) and 52.9% (47.5%-58.1%) at 2, 5 and 8 years after cystectomy, respectively. Two-hundred
bootstrap corrected predictive accuracy of American Joint Committee on Cancer stage based predictions was (.748. Accuracy
increased by 3.2% (0.780) when age, lymphovascular invasion, carcinoma in situ, neoadjuvant chemotherapy, adjuvant chemo-
therapy and adjuvant radiotherapy were added to pathological stage information and used within a nomogram.
Conclusions: A NOMOoGram predictiilg DIAACET CAlCEr TeC UTTENCE Altel CySTeCTOIy 1S 0.200 MoTe accurate than American Joint
Committee on Cancer stage based precictions. Moreover, a nomogram approach combines several advantages such as easy
and precise estimation of individual recurrence probability at key points after cystectomy, which all patients deserve to know

and all treating physicians need to know.

Adjuvant Chemotherapy Adjuvant Radiotherapy
©no ©no

{ Yes " Yes

Estimated FFR (%)

2yrs 5yrs B8yrs

http://labs.fccc.edu/nomograms/nomogram.php?id=38&audience=1
Karakiewicz PI, et al. J Urol. 2006;176:1354-61
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NOMOGRAMS Doctor  Patient

Nomograms Provide Improved Accuracy for Predicting
Survival after Radical Cystectomy

Postoperative Nomogram Predicting 2,5, and 8-year Overall Survival after Radical Cystectomy, Incorporating Impact of Perioperative

Chemotherapy or Adjuvant Radiotherapy Shahrokh F. Shariat,' Pierre I. Karakiewicz,” Ganesh S. Palapattu,” Gilad E. Amiel," Yair Lotan,’
Craig G. Rogers,” Amnon Vazina,* Patrick J. Bastian,® Amit Gupta, Arthur |. Sagalowsky,
Mark Schoenberg,® and Seth P. Lerner?

Age

3|I:;\HIH\I4|0\I\IH\III\IHI\I\I\I\II\\H\II\I\I\\IIH\II v Results

What is the likelihood I will be alive Aims: To develop multivariate nomograms that determine the probabilities of all-cause and blad-
Pathologic T St Pathologic N St: L hi lar I i ft Radical Cystect d oth o s L 4 Rt
a,,_‘._::lgw "o a@)::g'c 299 yg)‘;:"asc" e e e der cancer —specific survival after radical cystectomy and to compare their predictive accuracy to

it Resule | [hAL of American Joint Committee on Cancer (AJCC) staging.

) Methods: We used Cox proportional hazards regression analyses to model variables of 731 con-
i e, s [ e L BlEEcutive patients treated with radical cystectomy and bilateral pelvic lymphadenectomy for blad-
e LB sadderGancer o [ e | #% © Fer transitional cell carcinoma. Variables included age of patient, gender, pathologic stage (gT),
pathologic grade, carcinoma in situ, lymphovascular invasion (LVI), lymph node status (pN), neo-
adjuvant chemotherapy (NACH), adjuvant chemotherapy (ACH), and adjuvant external beam
radiotherapy (AXRT). Two hundred bootstrap resamples were used to reduce ovetfit bias and for
internal validation.
Results: During a mean follow-up of 36.4 months, 290 of 731 (39.7%) patients died; 196 of 290
patients (67.6%) died of bladder cancet. Actuarial all-cause survival estimates were 56.3% [95%
confidence interval {95% ClI), 51.8-60.6%] and 42.9% (95% Cl, 37.3-48.4%) at 5 and 8 years
after cystectomy, respectively. Actuarial cancer-specific survival estimates wete 67.3% (62.9-
) ] 71.3%) and 58.7% (52.7-64.2%) at 5 and 8 years, respectively. The accuracy of a nomogram for
A B prediction of all-cause survival {0.732) that included patient age_'|'i pl, pN,_ LVl NACH, ACH_ and
AXRT was significantly superior (P = 0.001) to that of AJCC staging —based risk grouping
mimilarly, the accuracy of a nomogram for prediction of cancer-speciﬁc survival that
included pI, pN, LVI, NACH, and AXRT (0.791) was significantly supetior {(F = 0.001) to that of
AJCC staging — based risk grouping (0.663),
Conclusions: Multivariate nomograms provide a more accurate and relevant individualized pre-
diction of survival after cystectomy compared with conventional prediction models, thereby
allowing for improved patient counseling and treatment selection.

©r2 (N1 ()Yes

Neoadjuvant Chemotherapy Adjuvant Chemotherapy Survival

@ND NO

Yes (" )Yes

Adjuvant Radiotherapy
No

" Yes Years

Estimated Survival (%)

@® All Causes @ Bladder Cancer

http://labs.fccc.edu/nomograms/nomogram.php?id=39&audience=1
Shariat SF, et al. Clin Cancer Res. 2006;12:6663-76
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NOAMOGRAMS Doctor

NCCN Guidelines for Bladder

NCCN Clinical Practice Guidelines in Oncology: Bladder Cancer v 1.2011

Initial Evaluation NCCN/AUA Guidelines ommended Followup Intravesical Tx Principles

Recommended Followup

| Grading Notes Imaging Notes Probability of
Recurrence in 5 years:

Imaging may include one or more of not available

the following:

® 1vpP .

@® CT urography Probability of

@ renal ultrasound with retrograde Progression to Muscle
Treatinent pyelogram Invasion: not available

T2 ) @ ureteroscopy
@Radlca] Cystectomy @ MRI urogram

T3 ~ .
)Partial Cystectomy Bladder Cancer

T4 - Predictive Tools:
No Cystectomy .
Open available nomograms

f |Metastatic

ONCe every every every every every every
FOLLOW-UP 3 36 312 612 12 12-24 Comments
mo mo mo mo mo mo

ooy | | [
----- particularly if Tis was found within the bladder or prostatic urethra

Umeagooy | | [ X | | | | [oroymdtenocncayndeaess |
Seumchemsoswihoainne | || X || | | [ordyandbenascncalyndeaed
Derwooness | [ | [ | [ | [ ]
megngoppertecs || | | | | | [
megngotheches. ||| | X | || [or2y dependng onkorrecurence, hen a incaly dcaed
magng ofabdomen andpeds | ||| X ||| Jory depondng onskorecurence, henasdinicaly ndied |

L

Monitoring of vitamin B12 deficiency ..... If a continent diversion was created

Selected mapping biopsy ----

http://labs.fccc.edu/nomograms/nomogram.php?id=54&audience=1&status=1
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